Recent advances in understanding the roles of transglutaminase 2 in alcoholic steatohepatitis.
Tissue TG (transglutaminase) or TG2 is the most ubiquitously expressed member of the large TG family that catalyses deamidation of a glutamine residue, formation of an N epsilon(gamma-glutamyl)-lysine cross-linking between lysine and glutamine residues and/or covalent incorporation of polyamines into a glutamine residue, exerting a number of physiological and/or pathological functions. Extracellular TG2 contributes to wound healing and exacerbation of liver fibrosis through a role in extracellular matrix assembly and cell adhesion. Intracellular TG2 acts as a GTPase in normal cells when the intracellular Ca2+ concentration is as low as 10-20 nM, participating in the transmembrane signalling of phospholipase C delta as a component of alpha1-adrenergic receptor complexes, and thereby supporting the growth of hepatic cells. When cells are injured and the intracellular Ca2+ concentration rises to more than 700-800 nM, TG2 dramatically alters its structure and transforms into a cross-linking enzyme. TG2 primarily exists in the cytosol in normal cells, but is distributed among multiple intracellular milieus during tissue injury or apoptosis. In particular, TG2 has been shown to be abundant in the nuclei of cells undergoing apoptosis, although its role in the nucleus and the underlying mechanisms remain unresolved. Recently, three findings in the study of alcoholic steatohepatitis have shed light on these issues. Omary's group disclosed that TG2-mediated cross-linking of keratin 8 is essential for the formation of Mallory-Denk bodies. We have demonstrated that in both mouse models of alcoholic steatohepatitis and human patients with alcoholic steatohepatitis, TG2 translocates into the nucleus and provokes hepatocyte death via cross-linking and inactivation of a transcription factor, Sp1, leading to down-regulation of the hepatocyte growth factor receptor, c-Met. Furthermore, Giebeler et al. has reported that down-regulation of c-Met is associated with liver fibrosis. In the present review article, we introduce these recent advances in knowledge with regard to the the roles of TG2 in alcoholic steatohepatitis.